Hypobaric hypoxia impairs spatial memory in an elevation-dependent fashion.
The effects of various levels of hypobaric hypoxia, exposure to reduced atmospheric pressure, on spatial memory in rats were examined. Hypobaric hypoxia simulates high altitude conditions where substantial deficits in human cognitive performance occur. However, few studies have measured cognitive changes in animals during exposure to this type of hypoxia. Male Fischer 344 rats were tested in the learning set version of the Morris water maze, a test known to assess spatial memory. Rats were tested at 2 and 6 hours while exposed to a range of simulated altitudes: sea level, 5500 m, 5950 m, and 6400 m. Altitude exposures at 5950 or 6400 m decreased both reference and working memory performance, as demonstrated by latency, distance, and speed measures, in an elevation-dependent fashion. During sea level testing on the day following hypobaric exposure, decrements in reference memory were still observed on all dependent measures, but only speed was impaired on the working memory task. These results agree with human studies that demonstrate elevation-dependent impairments in spatial memory performance during exposure to hypobaric hypoxia. The deficits may be attributable to changes in hippocampal cholinergic function.